Relaxing the assumption of " infinite and homogenous background" the dielectric response function of onedimensional (1D) semiconducting nanowires embedded in a dielectric environment is calculated. It is shown that high-κ (higher than semiconductor dielectric constant) dielectric environment reduces the screening by the free carriers inside the nanostructure whereas, low dielectric environment increases the Coulombic interaction between free carriers and enhances the strength of screening function. In long wavelength limit, dielectric screening and collective excitation of electron gas are found to be solely determined by the environment instead of the semiconductor. Behavior of static dielectric function is particularly addressed at a specific wavevector q = 2k F ; a wavevector ubiquitously appears in charge transport in nanostructures. at the nanowire/environment a consistent theory of di-57 electric function is developed using the method of "self 58 consistent field" 10 (also known as random-phase approx-59 imation or RPA).
where φ n (r) is the radial part and L is the length of 86 the nanowire. The dielectric function of an electron gas 87 is defined by the relation quantity.
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The self-consistent potential contains both original 99 perturbation as well as the screened potential by the mo- 
where, V nn = n , k + q|V |n, k is the matrix el-109 ement between state |n, k and |n , k + q . The 
Note that, the induced charge density has the same har- 
The Green's function appropriate to above differential 134 equation with dielectric mismatch effect is 3,14 can be neglected (n = n = 1). In such a scenario
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(SQL limit), the dielectric matrix becomes scalar, i.e.
the dynamic dielectric function of an 1DEG at tempera-
where x = qR a dimensionless quantity, wavelength (q 2k F ) limit, static dielectric function 171 1d (q, 0) for a thin nanowire (qR → 0) is
where, 
